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AC LINE VOLTAGE REGULATOR
KS5-15508
MOTOR-DRIVEN AUTOTRANSFORMER TYPE
OPERATING METHODS

1. GENERAL

1.01 This section covers the operation of

ac line voltage regulators, KS-15508,
of the motor-driven, continuously tapped
autotransformer type. They wvere designed
to provide regulated ac pover from an ac
power service which is subject to variations
in voltage greater than the limits accept-
able for the connected apparatus. They are
suitable for use over a range of 55 to 65
cycles and are available, in a variety of
capacities, for the following voltage rat-
ings.

Range Regulated
Input Volts Output Volts Phase
95 to 135 115 1
195 to 255 230 1
180 to 225 208 1
195 to 255 230 3
180 to 225 208 3
Caution: As these regulators include

cIrcults of 115 volts or more, care
must be used to avold contact with ex-
posed terminals. wWhenever practlcapble,
malntenance work should be done with

€ equlpmen sconnected I'rom the
pover supply. -

1.02 This section is reissued to add the

1ist 10 1line voltage regulator.

1.03 The apparatus is intended for general
application, as required.
1.04 Routine checks should be made during

a period when they will cause the
least unfavorable reaction on service.

1.05 For the maintenance of the motor-
) driven autotransformer, see Section
028-706~701.

1.06 Information in this section 1is ar-
ranged under the following headings:

1. GENERAL
2. OPERATION

2.01 Description

2.09 Regulation

2.12 Initial Preparation and Ad-
Justments

2.13 Routine Adjustments (Normal
Operation)

3. GENERAL TROUBLES

2. OPERATION

Description

2.01 'The 208/230 volt, single-phase regu-
lator (see Fig. 1) consists of a
motor-driven variable autotransformer, T3,
a fixed-ratio buck-boost transformer, T4,
an output voltmeter, and associated con-
trol equipment. A tapped autotransformer,
T5, 18 provided to supply 115 volts throu
a fuse to the control circuit. Terminal
of this autotransformer is used in 230-volt
service and terminal 3 in 208-volt service.
Terminal M of the variable autotransformer
T3 (X viring) is connected through a fuse
to supply the motor.

2.02 The 115-volt, single-phase regulator

is similar, except that the control
circuit and motor are connected (W wiring)
through fuses to the lines and that trans-
former, TS5, 18 omitted as well as terminal
M of T3.

2.03 Single-phase regulators are protected

against excessive current, either by
a fuse connected in the brush lead (Y wir-
ing) or by a manually operated circuit
breaker (2 wiring) which has its operating
coll similarly connected.

2.04 The 208/230 volt, 3-phase regulators
(see Pig. 2) comnsist of three variable
autotransformers, T3, assembled so as to be
driven by a single motor, three fixed-ratio
buck-boost transformers, T4, an output volt-
meter, and associated control equipment. Two
tapped autotransformers, T5, are provided to
supply 115 volts, through fuses, to the
motor and the control circuit. Terminal &4
of these autotransformers 1s used in 230-
volt service and terminal 3 in 208-volt ser-
vice. All 3-phase regulators regulate only
one phase, so0 load unbalance might result
in poorer regulation for the unregulated
phases than that specified.

2.05 The 1list 10, 208/230-volt, 3-phase

regulator (see Fig. 3) consists of
four variable autotransformers, Tl, assem-
bled so as to be driven from a single motor,
two fixed-ratio buck-boost transformers, T3
twvo paralleling choke coils, T2, an output
voltmeter, and associlated control equipment.
Two tapped autotransformers, T4, are pro-
vided to supply 115 volts, through fuses,
to the motor and the control circuit. Ter-
minal 4 of these autotransformers i1s used
in 230-volt service and terminal 3 in 208-
volt service.
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2.06 In all cases, the output voltage is
EQJUSCEQ Dy means of the UULI’UL VU.L-.l-
AGE potentiometer (see Fig. 1). The sensi-
tivity of the regulator. defined as the value
of voltage departure from the nominal which
will cause the regulator to correct, is ad-

justed by means of the SENSITIVITY rheostat-

Mhhacoa A~mbaomal P Ry

LTS T bUllblUJ.B :llc muuuueu Uu hIIC yd[l.c]. auu
are ajdusted by means of a screwdriver. The
pilot lamp, mounted on the control panel,

»: e af
indicates the presence or absence of power

in the control circuit. The remainder of
the control circuit is located in the re-

aantrnal andd Mha antina Aaontnal
movable control unit. +0€ 2dvalT CONVI0L

circult 1s shown schematically in Pig. 4.

nAtrawm

24"7 The output voltage of the variable

7
. h utput voltage the variable
au totransformer is applied through

its assoclated fixed-ratio transformer to
boost or buck; as required; the voltage at

the output side of the regulator. Varia-
tion in the output voltage of the auto-

transformer 1s obtained through the rotation

of its brush by the motor under the control
of relays which are located in the control

2.08 In the control circuit (see PFig. &),
the output voltage of the regulator
is applied, elther directly or through an
autotransformer, across winding 1-2 of
transformer Tl, through resistors R13 and
Rl4, the coils of relays RL1 and RL2, and
across the thyratron tubes V1 and V2. Wind-
ings 3-4% and 4-5 of Tl are part of a bridge
circuit including resistors R6 and R7. the
voltage-sensitive unit BUl, and potentiom-
eter R10 (mounted on the control panel).

The primary winding of T2 is connected as

.l - e d 2
the measuring element across the bridge.

Windings 3-4-6 of Tl supply the heaters of
V1 and V2 and a bias rectifier consisting

of twc varistors 1N34, resistor RS, and

capacitor Cl. This rectifier provides the

negative dc bias for the grids of thyratron
tubes V1 and V2. Rheostst R1l (mounted on

SROTS TS U Vi ve Ul Ol

the control panel) is connected, through
part of R10 and the primary of T2, to shunt
capaclitor Cl and serves as a means of ad-
Justing the grid bilas which controls the
sensitivity of the regulator. The second-
ary vinding of T2 is connected to the grids
of V1 and V2.

Regulation

.0C 1In operation, at the voltage for which
the regulator i1s adjusted, the voltage

between terminal 5 of the voltage sensitive

element (BUl) and the movable contact of

R10 1s equal to the voltage between the

movable contact of R190 and terminal 7 of

T 4+ o mI - vae £
BUl. Since the voltage between T1 termi-

nals 3-4 equals that between T1 terminals
4.5, there is no difference of potential

+hha A
across the primary of T2 and only the dc

bias voltage will appear on the grids of
V1 and V2. If the output voltage increases,

there vill be a corresponding increase in

the voltage across the secondary of T1,
2qually divided between terminals 3-4 and
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4.5. Due to the characteristics of BUl,
the voltage between terminal 5 of BUl and

R1Q contact will he greater than betveen

LQULECSH caLel’ Lilall Ve LVwWeet

R10 contact and terminal 7 of BUl. Current
will flow in T2 and, consequently, ac volt-
age will appear at the grids of V1 ang V2.

If the magnitude of this voltage 1s suffi-
cient, the appropriate tube will conduct,
causing its associated relay, RL1 or RL2,
to operate and the motor to rotate the
brush of the autotransformer. As a result,
the decreasing output voltage will bring
the bridge to a balanced condition and the

PR STy ) PRy

motor will stop.

2.10 A decrease in output voltage will

Thmd A 4
unbalance the bridge in the opposite

direction and the other tube will conduct,
pProducing the required correction.

When R1l 1s adjusted to decrea its
s a

istance, resulting in decreased

a
grid bias, a smaller departure of the out-
put voltage from its regulated value will

call for a correction. If this resistance
is decreased excessively, the regulator will
hunt. In practice, this rheostat should be
adjusted so that the motor operates fre-
quently enough to keep the output voltage
within the required 1imits but nctso fre-
quently as to cause unnecessary wear.

as 4+s
2%

oA

Initial Preparation and Ad justments

2.12 When putting the regulator into serv-
ice initially, see that:

(2) A1l equipment supplied by the regula-
tor 1s disconnected from 1it.

Fuses of the correct sizes are in
place, as required.
(c) Transformer T5 is connected at the
correct tap for the power service
voltage.

(d) The circuit breaker or the control

circuit switch, as provided, is closed.
'Ph"R will 1101’\" +tha nilnt+ 1101—-4- and annl o

eslal Wlaad LLBe vaill pLalv 4 GuQ applry

power to the control circuit. After an

interval of 15 to 20 seconds, the regula-
tor will operate; if correction is re-

a-a OpPTIALT VLA VAV 40 4TS

quiredl_ Remove the dress cap over the

SENSITIVITY control and with a screwdriver
adjust this control until the regulator
hunts. Then back it off a small amount

to stop the hunting. Replace the dress
cap over the control.

(e) The OUTPUT VOLTAGE control, as covered

above, shall be adjusted to bring the

output voltage within the limits specified
for the office, observing the voltmeter
mounted on the panel.

(f) The output voltage is readjusted when
the load 1s applied, if required.
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2.13 In normal operation the action of the
'r-ngn‘lnfnv- should be checked to be

L VUL SaaVwa Vil vavw

sure that corrections are made only as re-

quired to keep the output voltage within
1imits. Correct by adjustment of the SENSI

(5299 S g ¢4 )

TIVITY control.

2.14 The BUl element 1s subject to aging

2. The 1 element sub to aging,
with the result that the output volt-

age of the regulator will decrease at the

rate of approximately one volt per month.

Observe the voltmeter and adjust the OUTPUT

VOLTAGE control as required. The eiement

control has been adjusted to the end of its

e oo

travel.

2.15 In general, a life of 2 years may be

expected of the thyratron tubes and
the BUl voltage sensitive element. These
are mounted in the control unit by plugging
Advndan amnnlen s weln oo

into sockets and, when defective, should be
replaced with new ones.

whdalh alTansn o e cen b

S, which also are mounted

"nala v

A'G‘G’
in sockets in the control unit, are
expected to have a 1life in excess of 5

years and vhen defec

with new ones.

2.17 The SENSITIVITY and QUTPUT V

- A% AAdiVAI o d e Vhd A& A VVA LI VL VOLLAG
~ ~ controls should be replaced when de-
fective.

2.18 The control unit is connected through
a Jjack and plug arrangement and is
removable. It is held in place by two

=311 ST AU ¥ ¢ - U ww o

screvs which are located at the top and
bottom, near the center of the control
unit. If trouble is definitely traced to
this unit, after checking the replaceable
elements \see 2.14% through d..l.() and the
motor (see 2.19), it i1s recommended that

this unit be replaced with a new one.

2.19 To check the motor, remove the con-
trol unit, locate the motor terminal
board, and, with the regulator disconnected
from the power source, remove the three
motor comnnections. Apply 115 volts, 60

~m . o [ 2 "N
cycles, from an external source, to the

black and green leads and then to black and
red leads. It should be possible to run

the brush of the variable autotransformer

WO WlT AV Va4 waldw -n—nw-

iON 024-470-301

om eénd To end of its travel. If this is
t possible, check the several components

e VAt

the motor circuit, including the motor
itself, and make replacements as indicated.

. G OUBLE

3.01 If any of the following troubles are

encountered, it 1s suggested that the

ble causes De cnecxecl in the order

Trouble Poassible Cause
No output voltage AC supply fuse or brush
c¢ircuit fuse biown

el
ot g
o
<
o
-
[+d
3
Q
[
ct
/]
[
[
o

ircuit switch
311'.1 on

Vi Uia

OUTFUT VOLTAGE control
out of a stment

Motor supply fuse blown

Control circuit supply
fuse blown

Failure of thyratron
tube or relay in con-
trol circuit

3-phase output
voltage un-
balanced

One supply fuse blown

Brush on autotransformer
open
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